Ebselen-binding equilibria between plasma and target proteins.
The antiinflammatory drug ebselen (2-phenyl-1,2-benzisoselenazo-3(2H)-one) is known to bind covalently to thiols to form seleno disulfides that, directly or indirectly, are responsible for its pharmacological effects. Due to its reactive thiol group and high plasma concentration, albumin is a preferred target of ebselen, which it binds covalently. Ebselen should not, then, be available for intracellular actions at other target proteins. We have addressed this question, and show by difference spectroscopy that the interaction of ebselen with albumin occurs stoichiometrically under ring opening, but is readily reversible in the presence of glutathione. With intact human polymorphonuclear leukocytes (PMN), a similar stoichiometric reaction with distinct spectral features was observed with ebselen that was completely abolished by pretreatment of PMN with N-ethylmaleimide, but not by selective depletion of cellular glutathione. Human platelets, again, exhibited different spectral changes upon addition of ebselen. In agreement with results reported in the literature, we show that 14C-ebselen is in dynamic equilibrium with all accessible thiol groups and, hence, despite mostly being bound covalently to albumin, it will exchange rapidly with other target proteins in PMN or platelets.